Autoinducer 2 of Fusobacterium nucleatum as a target molecule to inhibit biofilm formation of periodontopathogens.
Periodontitis is initiated by bacteria in subgingival biofilms, which are composed mostly of Gram-negative anaerobes. Autoinducer 2 (AI-2) is a universal quorum sensing (QS) molecule that mediates intergeneric signalling in multispecies bacterial communities and may induce biofilm formation. As Fusobacterium nucleatum is the major coaggregation bridge organism that links early colonising commensals and late pathogenic colonisers in dental biofilms via the accretion of periodontopathogens, we hypothesised that AI-2 of F. nucleatum contributes to this interspecies interaction, and interruption of this signalling could result in the inhibition of biofilm formation of periodontopathogens. To test this hypothesis, we evaluated the effect of partially purified F. nucleatum AI-2 on monospecies biofilm as well as mutualistic interactions between F. nucleatum and the so-called 'red complex' (Porphyromonas gingivalis, Treponema denticola, and Tannerella forsythia). Then we tested the effect of two QS inhibitors (QSIs), (5Z)-4-bromo-5-(bromomethylene)-2(5H)-furanone (furanone compound) and d-ribose, on AI-2-induced biofilm formation and coaggregation. F. nucleatum AI-2 remarkably induced biofilm growth of single and dual species and coaggregation between F. nucleatum and each species of the 'red complex', all of which were inhibited by the QSIs. F. nucleatum AI-2 induced the expression of the representative adhesion molecules of the periodontopathogens, which were inhibited by the QSIs. Our results demonstrate that F. nucleatum AI-2 plays an important role in inter- and intraspecies interactions between periodontopathogens via enhanced expression of adhesion molecules and may be a target for the inhibition of pathogenic dental biofilm formation.